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The first documentation is reported of spontaneous clo-
sure of a coronary artery to right ventricle fistula that
was demonstrated initially in a 14 month old boy. Over
a 4 year period after diagnosis, the characteristic con-
tinuous murmur gradually disappeared. When the pa-
tient was 51/ 2 years of age, selective coronary arteriog-
raphy showed normal coronary vessels and circulation.
Approximately 400 cases of coronary artery fistula without
significant associated cardiovascular malformations have been
reported since the first description by Krause (1) in 1865.
A great variety of fistula connections to chambers of the
heart and surrounding vessels have been described (2-5).
The site and size of the fistulous communication ultimately
determine the severity of the hemodynamic abnormalities.
Although the majority of patients with a small fistula are
asymptomatic in childhood, surgery for this anomaly has
frequently been urged because of potential complications in
adult life, including cardiac failure, bacterial endocarditis,
coronary insufficiency or rupture of a dilated vessel (3,6,7).
However, despite the relatively large number of patients
with a coronary fistula, the natural history of this lesion has
not been fully delineated (8).
This report describes a child with a congenital coronary
artery fistula to the right ventricle that spontaneously closed
over a 4 year period. Recent experience with this lesion in
six other patients is presented and our approach to man-
agement is outlined.
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Six other cases of coronary fistula observed during
the past 10 years are also reviewed. This study supports
the rationale for clinical follow-up rather than obligatory
surgical intervention in asymptomatic patients with a
small shunt who have no evidence of myocardial
dysfunction.
Case Report
A 7'12 year old white boy was noted to have a heart
murmur at 2 months of age, During infancy, there were no
symptoms and normal growth and development were ap-
parent. He was first seen by a pediatric cardiologist at 10
months of age. Examination revealed a grade 3/6 continuous
"swishing" murmur, louder in systole, that was best heard
at the lower left sternal border and radiated to the apex.
Auscultation suggested a coronary artery fistula because of
the nature and location of the systolic and diastolic murmurs.
The electrocardiogram was normal. Chest roentgenogram
showed mild cardiomegaly with slightly increased pulmo-
nary vascular markings.
Cardiac catheterization and angiography were per-
formed electively at /4 months of age, A small left to right
shunt was suggested on the basis of oxygen saturation data.
Intracardiac and pulmonary artery pressures were normal.
Left ventriculography showed two coronary arteries (Fig.
I). The right coronary artery was dilated and tortuous; its
enlarged acute marginal branch supplied a fistulous com-
munication at the right ventricular apex with subsequent
opacification of the outflow tract and pulmonary artery. The
left coronary artery was also dilated and its tortuous left
anterior descending branch joined the plexus of vessels at
the site of the fistula.
Further clinical observation was recommended. The con-
tinuous murmur was still heard on reexamination at 2 and
3 years of age. When the child was 4 years old, the diastolic
component was no longer audible; a grade 2-3/6 systolic
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munnur remained along the left sternal border. At 5 years
of age, there was a striking diminution in the intensity of
the systolic murmur, which was then grade 1/6 at the right
base.
A repeat cardiovascular study was performed at the
Columbia-Presbyterian Medical Center when the child was
Figure 1. Left ventriculogram at age 14 months. A, Frontal view
at end-diastole shows a large tortuous acute marginal branch of
the right coronary artery (arrowheads) terminating in fistulous
communication at cardiac apex. B, Simultaneous lateral view shows
the position of the fistula at the apex of the right ventricle (ar-
rowhead). C, Frontal view at end-systole shows a large tortuous
left anterior descending coronary artery (arrows) also supplying
the region of the fistula. Note the marked increase in size and
tortuosity of the acute marginal branch of the right coronary artery
(arrowheads). D, Simultaneous lateral view shows considerable
opacification of the right ventricular cavity and pulmonary artery
because of the shunt through the fistula.
51/ 2 years ofage to document possible closure of the fistula.
Right and left heart hemodynamic data were completely
normal. Biplane cineangiograms obtained after separate in-
jections of contrast material into the left ventricle and aortic
root showed normal origin and distribution of both coronary
arteries. Coronary arteriography was then carried out with
selective injection into the right and left coronary arteries
(Fig. 2). These arteries were no longer tortuous or dilated
and there was no evidence of a fistula.
Clinical examinations during the succeeding 2 years re-
mained entirely normal, including auscultation, electrocar-
diograms, echocardiograms and chest roentgenograms. An
exercise stress test was also normal.
Clinical Review: 1973 to 1982
During the past 10 years at the Columbia-Presbyterian
Medical Center, six patients ranging in age from 5 days to
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Figure2. Coronary arteriograms at age 5'/2years. A, Left anterior
oblique view of selective right coronary arteriogram shows un-
usually long acute marginal branch (arrowheads). The right coro-
nary artery vessels are relatively much smaller than at 14 months
and there is no evidence of a fistula. B, Right anterior oblique
view of right coronary arteriogram. The acute marginal artery
(arrowhead) is residually somewhat larger than average for a
nondominant right coronary artery, but markedly decreased in
prominence compared with the initial study in infancy. C, Left
anterior oblique view of selective left coronary arteriogram show-
ing essentially normal vessels. The left coronary artery is dominant
in that its circumflex branch (arrowhead) supplies the posterior
descending coronary artery. D, Right anterior oblique view of left
coronary arteriogram again showing the left circumflex artery (ar-
rowhead) with its terminal posterior descending branches. No
evidence of a fistula is seen.
12 years were diagnosed as having a coronary artery fistula.
Cardiac catheterization data revealed pulmonary to systemic
flow ratios ranging from 1.0 (unmeasurable shunt) to 1.7.
The fistula originated in the left coronary artery or a branch
thereof in four patients (circumflex in one, left anterior
descending in one, first diagonal in one and a small proximal
branch in one) and in the right coronary artery in two pa-
tients. The site of termination of the fistula was the right
ventricle in four patients, the pulmonary artery in one patient
and the left ventricle in one patient.
The patients were asymptomatic with the exception of a
newborn infant in congestive failure with a massive flow
into the left ventricle by way of the left circumflex artery.
The electrocardiograms in three of the six patients indicated
1172 GRIFFITHS ET AL.
SPONTANEOUS CLOSURE OF CORONARY FISTULA
JACC Vol 2. No 6
December 1983.1[69-73
myocardial abnormalities, that is, left ventricular strain (two
patients) or left bundle branch block (one patient). In each
of these three patients, the fistula involved a branch of the
left coronary artery.
Surgical repair was performed in four patients. The in-
dications for operation included congestive heart failure (one
patient), abnormal electrocardiogram with left ventricular
strain (one patient), and a calculated medium to large left
to right shunt (two patients). All of these patients are alive
and well from 6 months to 5 years after surgery. The two
patients with the smallest fistulas have not been operated
on. Both patients have persistent continuous murmurs and
have remained asymptomatic for periods of 6 to 9 years.
Discussion
Previously reported cases. Our case is the first docu-
mented of spontaneous and complete closure of a coronary
artery fistula. Two cases have previously been observed in
childhood in which the characteristic continuous murmur
disappeared: in one (9), closure of the fistula was postulated
on clinical grounds and in the other (10), "near closure"
was demonstrated on angiography. Another report (8) has
described a patient, a 29 year old adult, with secondary
closure on the basis of occlusion of the right coronary artery
by an atherosclerotic plaque.
The mechanism responsible for closing of the fistula in
our patient and the two other children reported is unknown.
It has been conjectured that flow velocity and turbulence
within a fistula may cause proliferative vascular changes
leading to occlusion (II). Anatomic information is lacking
as to whether the type of drainage (that is, single versus
multiple channels) or the chamber of termination may in-
fluence the potential for obliteration of a fistula.
Site of termination of fistulas. A right ventricular ter-
mination of a coronary artery fistula, as in our case of
spontaneous closure, is most commonly encountered and
was noted in more than half of the reported cases. Other
chambers and vessels involved in coronary artery fistulas
(in order of decreasing incidence) include the right atrium,
pulmonary artery, coronary sinus, left atrium, pulmonary
vein, left ventricle and superior vena cava (3). When a fistula
terminates on the right side of the circulation, a left to right
shunt occurs, usually small, and there are rarely clinical
symptoms. When a fistula communicates with the left side
of the heart, volume overloading of the chamber receiving
the shunt is produced. Ifthis is a large fistula, as was noted
in the newborn infant in our retrospective study, congestive
heart failure ensues.
Coronary artery origin of fistulas. Most fistulas orig-
inate from one coronary artery, either the right or left, or
from a single vessel arising anomalously from the aortic
root. Among the reported cases, there is no clear dominance
of artery of origin. In our group of six patients, the left
coronary artery was involved in four patients and the right
coronary artery was involved in two. Clinical differentiation
and prognostic implications, depending on which coronary
artery or branch thereof gives rise to the fistula, have not
been emphasized. Our small experience revealed that the
electrocardiogram was more apt to show an ischemic pattern
or other abnormalities if a major branch of the left coronary
artery was involved. This may suggest that a coronary steal
phenomenon is more likely in this circumstance than when
the right coronary artery is the vessel of origin.
Our case of spontaneous closure involved both the right
and the left coronary arteries. Bilateral arterial contribution
is the least common pattern, with only 10 previous cases
having been reported (2,12). In these cases, the site of
termination was most often the pulmonary artery, followed
by the right ventricle, or both. Despite the multiple branch
involvement, pulmonary to systemic flow ratios with bilat-
eral coronary artery blood supply are of the same small
magnitude usually found with a single coronary artery fistula.
Surgical considerations. Surgical repair of coronary ar-
tery fistulas has been associated with a low mortality (3,5-7).
In almost all reported instances, fistulas have been closed
directly from the surface of the heart by suturing of the
termination of the involved coronary vessels. In our group
of four surgically treated patients, cold cardioplegia for
myocardial preservation was utilized in conjunction with
cardiopulmonary bypass to effect closure by arteriotomy.
It has been suggested that surgery for a coronary artery
fistula should be performed at the time of diagnosis (7). In
their review of surgical management, Rittenhouse et al. (3)
state that "indications for operation are not precise. " They
observed, however, that if there is a large fistulous shunt,
congestive heart failure or signs of coronary insufficiency,
the need to operate seems clear. Although these investigators
concede that this situation is not the rule, they also comment
that low surgical mortality may justify the recommendation
that repair be performed prophylactically. They also men-
tioned that in an asymptomatic infant with a small shunt,
surgery probably could be postponed until later in childhood.
Our report of spontaneous and complete closure of a
coronary fistula establishes a rationale for clinical obser-
vation in selected cases rather than aggressive surgical
management. However, we recommend that if there is clear
evidence of myocardial ischemia or dysfunction based on
serial electrocardiographic and echocardiographic evalua-
tion, prompt operative intervention is indicated.
We are indebted to our cardiovascular surgeons. Frederick O. Bowman.
Jr , MD. and James R Maim, MD, each of whom performed two of the
operative repairs described m this review.
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